ABSTRACT Purpose: A new surgical approach for vascular access for hemodialysis using a latero-lateral arteriovenous fistula (AVF) in the thigh between the femoral artery (FA) and superficial femoral vein (SFV) transposed to the subcutaneous layer in patients with no other access options is described. Methods: Ten patients (mean age: 37,9 years) for whom all possible sites for execution of any other procedure had been exhausted, underwent latero-lateral AVF close to the adductor channel between the FA and the SFV. The FSV was released and sectioned 2 cm from its confluence with the deep femoral vein and transposed in the subcutaneous tissue with extensions using saphenous vein or prosthetic material (PTFE) when needed. Follow -up included patency, flow evaluation and complications. Results: Postoperative follow-up ranged from 3 to 96 months, with a mean of 38 months. The AVFs presented a flow of more than 350 ml/min and the AVFs remained patent for a mean period of 38 months. There were three failures of the procedures at 3, 5 and 7 months during postoperative follow-up due to graft infection and thrombosis (a case), anaphylactic shock and thrombosis (a case) and calf pain during dialysis (a case). Two patients developed slight inferior limb edema. Conclusion: The new surgical approach for access for hemodialysis represents a feasible procedure, with acceptable patency rates in exceptional cases where no other access option is available. Key words: Arteriovenous Fistula. Femoral Vein. Femoral Artery. Renal Dialysis.
Introduction
Treatment quality with periodic hemodialysis (HD) is widely dependent on a good vascular access. The most commonly used access for HD, an arteriovenous fistula (AVF) was described in 1966 by Brescia and Cimino 1 . However, due to repeated punctures and new dissections, thrombophebitis and occlusions are frequent complications leading to the vascular access loss. New means of vascular access are required while those patients remain in line waiting for kidney transplantation 2 . Moreover, the alternative method involving the use of Continuous Ambulatory Peritoneal Dialysis (CAPD) 3 is not available for a large number of patients; this procedure requires thorough sterile management, with peritonitis as a major complication.
A vascular access using the superficial femoral vein (SFV) has been previously reported [4] [5] [6] [7] with contradictory results. Some patients developed severe chronic venous insufficiency, others display steal syndrome and even amputations are reported 8 . In a recent meta-analysis, Antoniou et al. 9 compared the upper thigh prosthetic, the mid-thigh prosthetic and the femoral vein transposition arteriovenous as lower-extremity vascular We present our experience with a possible alternative vascular access procedure namely the latero-lateral femorofemoral arteriovenous fistula with the superficialization of the superficial femoral vein (SFV). In this new approach, the distal femoral artery (FA) is anastomosed to the SFV avoiding popliteal vein (PV) ligation, effectively preserving the deep venous flow from the lower limb.
Methods
A total of 10 patients underwent this vascular access procedure at University Hospital, Ribeirao Preto-School of Medicine, University of Sao Paulo. Seven were females and three males patients. The details of the demographic features of these patients are given in Table 1. * politetrafluoretilene ** greater saphenous vein + superficial femoral vein standard deviation
The basic criterion for inclusion in the exception group was the presence of permeable arterial and venous systems, absence of chronic arterial obstruction, and chronic venous insufficiency (CVI).
Institutional review board (Research Ethics CommitteeHospital of the Faculty of Medicine of Ribeirao Preto-University of Sao Paulo) approval was obtained. All patients signed informed consent forms prior to any procedure.
Surgical technique
The procedures were carried out with continuous epidural anesthesia. A latero-lateral AVF between femoral artery (FA) and the SFV was performed close to the adductor channel. The length of the arteriotomy was ± 1 cm. The FSV was released and sectioned 2 cm from its confluence with the deep femoral vein and transposed to the superficial plane in the subcutaneous tissue. The continuity of the FSV was reestablished in 3 patients by interposing a PTFE segment measuring 4 cm in length and 8 mm in diameter between the proximal and distal stumps of the sectioned vein. Separate stitches with polypropylene 6.0 sutures were used. In the remaining cases, the continuity of the vein was reestablished using the greater saphenous vein in 3 patients. In 2 patients, the procedure involved resection of a segment of the bifid FSV, which was interposed between the proximal and distal stumps of the sectioned vein, with polypropylene 6.0 sutures using an automatic needle (Figures 1, 2 and 3) . 
Follow-up
Previous access failure causes were analyzed. Surgical procedure duration, vessels diameter and length measurements, blood loss and anastomosis site were also recorded. Post-operative follow -up included AVF patency, venous flow (measured on HD) and complications such as congestive heart failure, steal syndrome, venous hypertension, occlusions, thrombosis, wound healing and infection were also evaluated.
Results

Thrombosis of the fistula, infection of the prosthesis and
Hickman catheters, veins of small diameters, thickened arteries, and peritonitis were the most common events responsible for the loss of vascular access, with a mean of 10,1 events/patient. Mean time of dialysis during the preoperative period was 66.1 months. The procedures were carried out with no intra-operative complications and lasted on average 2 h and 56 min. Anastomosis sites were all involving distal FA and SFV. Blood loss was minimum, no patient required blood transfusions. Mean arterial diameter was 0.71 cm. SFV mean diameter was 0.89 cm, with a mean length of 14.53 cm.
All AVFs were patent at the end of the procedure. Mean time from the beginning of dialysis was 35.6 days. The AVFs presented a flow of more than 350 ml/min. Postoperative follow-up ranged from 3 to 96 months, with a mean of 38 months. Two complications from the surgical wound occurred during the postoperative period, with partial necrosis of the skin and of subcutaneous cellular tissue that healed with the application of daily dressings. There were three failures of vascular access at 3, 5 and 7 months during postoperative follow-up due to a case of infection of the PTFE prosthesis which had to be removed, one case of AVF thrombosis resulting from anaphylactic shock with prolonged hypotension, and one case of a patient presenting calf pain (with no signal of ischemia) during the dialysis sections who requested interruption of the fistula. Two patients developed slight inferior limb edema, which was corrected with an elastic stocking. One patient presented cardiac insufficiency not related to the fistula. No steal syndrome was observed. The AVFs remained patent in an overall time of 38 months.
Discussion
The best results with AVF for HD are still achieved with the classic Bescia and Cimino AVF, a distal anastomosis of the radial artery with the cephalic vein. The patency rates are around 80 to 87% in a follow-up of 36 months [10] [11] [12] . When upper limbs are no longer available for vascular access, lower limbs (particularly thighs) are an option.
SFV is an excellent vessel to use in HD 13 . The diameter ranges from 6 to 8 mm for an adult, and the wall is thick. This vein has been used extensively as a conduit for aortic reconstructions, venous reconstructions, infra-inguinal revascularizations and as an arteriovenous fistula for HD with good long term results 13 . Jackson and colleagues 6 reported that the superficial femoral vein is an ideal material for vascular access in the lower extremities. However, complications are frequent including thromboses, cardiac failure, symptomatic distal leg ischemia (steal syndrome), aneurysm, edema of the limb and infection 14, 15 . Despite of having reported low incidence of CVI, steal syndrome is a major concern as well. Grandman and collaborators 5, 16 reported 8 cases of steal syndrome in a series of 25 patients, including a case of amputation due to compartmental syndrome.
We constructed a different SFV access for two reasons. Primarily, avoiding popliteal ligature would prevent CVI. Secondly, a distal anastomosis with a small AV diameter would prevent steal syndrome, as previously reported by Holman 17 , Storey 18 and Ramacciotti 19 . In our series, no steal syndrome was observed. Only two patients developed edema. Infection occurred in only one subject, in the 7 month follow-up of a patient who had a PTFE composite graft. Infections of PTFE are reported as 4 fold higher than native vessels 20 . Three patients received PTFE extensions, and 7 had a venous interposition (either GSF of duplicated SFV segment), justifying this low infection incidence.
The flow observed in the HD was 350 ml/min; no patient presented decreased flow nor needed ancillary maneuvers to increase dialysis flow.
Failures occurred in 3 patients in the follow-up. However, in two cases no relation with the technique was found; one patient experienced anaphylactic shock and another was submitted to a surgical interruption of the vascular access due to personal reasons. Considering the mean duration of patency reported of 38 months, it exceeds the results obtained by other investigators using autogenous fistulae of the upper limbs.
Conclusion
This new procedure, keeping the deep venous flow of the inferior limb, is an alternative for patients who are no longer candidates to conventional vascular access. Results of this procedure are satisfactory with good flow rates, and can be used as alternative vascular access for exceptional cases. 
